Inhibitory diffusible factor 45 bifunctional activity. As a cell growth inhibitor and as an insulin-like growth factor I-binding protein.
From medium conditioned by 3T3 cells, we had previously purified to apparent homogeneity a novel inhibitory diffusible factor of 45 kDa (IDF45), and then determined the amino-terminal sequence. IDF45 prevented reversibly the growth of chick embryo fibroblast (CEF). In these cells, DNA synthesis stimulated by 1% serum was 50% inhibited in the presence of 45 ng/ml (1 nM) IDF45. In the present article, we show that, in CEF, DNA synthesis stimulated by IGF-I was 100% inhibited in the presence of purified IDF45. Furthermore, the 45-kDa protein (IDF45) was, after Western blotting, able to bind IGF-I. The inhibitory effect of IDF45 upon serum stimulation did not seem to be the result of its inhibitory activity upon IGF-I stimulation, since stimulation by IGF-I and serum were additive. Moreover, it was possible to dissociate the two inhibitory effects: when added to v-src transformed CEF, IDF45 was able to 100% inhibit stimulation induced by IGF-I and was unable to significantly decrease stimulation induced by serum, as was previously observed. Taken together, our results strongly suggest that IDF45 has two distinct functions, one of which was to bind IGF-I and the other to inhibit serum stimulation. Indeed, it was impossible to separate the two functions when IDF45 was purified by cation exchange fast protein liquid chromatography, a method very different from reverse-phase fast protein liquid chromatography previously used for purification to apparent homogeneity of IDF45. On the other hand, if the IGF binding activity and inhibitory activity effect upon serum stimulation were carried by two different proteins, the presence of IGF-I (in conditions where most of the 45-kDa proteins were bound to IGF-I) should not have affected the activity of the molecule inhibiting serum stimulation. However, we observed the contrary: when IDF45 was bound to IGF-I, it lost its inhibitory effect upon stimulation induced by serum. This suggests that the two activities occurred on the same protein and that IDF45 is a bifunctional protein.